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CMS na xosunanaepe LHC
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KanopumeTpbl: BbLICOKOE pa3pelleHune U
cermMeHTauus
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Rho Phi
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Fho Phi

CMS Experiment at the LHC, CERN

Date Recorded: 2009-12-14 04:46 CET
Run/Event: 124120/5686693

Candidate Dimuon Event at 2.36 TeV
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pp Vs =7 T3B, nauaao 30 maprta 2010 r.

CMS Experiment at LHC, CERN
~ Data recorded: Tue Mar 30 12:58:48 2010 CEST
< Run/Event: 132440/ 2738170
w2~ '\ Lumi section: 124
T~ |Orbit/Crossing: 32326252 / 1

Rho FPhi

MMIC OMM_GLOBALS
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PbPb Vs =2.76 T>B/nn, nauano 7 nosopa 2010 r.
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ICM% Kosnangep LHC

CTONKHOBEHUSI NPOTOH-MPOTOH NpM 3Heprusax Vs = 0.9, 2.36, 7 TaB
HosA6pb 2009 roga — okTAOpPL 2010 ropa

CTONKHOBEHMUSA CBMHEL-CBUHEL, NPU 3Heprum s = 2.76 ToaB Ha napy HYKITOHOB
HoAOpbL-AeKkabpb 2010 roga

CTONKHOBEHUS NMPOTOH-NPOTOH Npu 3Heprum \s = 7 TaB
mapT 2011 roga — okTA6pbL 2011 roaa
(+ KOPOTKMIA 3aMyck Ha aHeprn Vs = 2.76 TaB)

CTONKHOBEHMUSA CBMHEL-CBUHEL, NPU 3Heprum s = 2.76 ToaB Ha napy HYKIOHOB
HoAOpbL-AeKkabpb 2011 roga

2012 rop — aHanorn4Ho 2011 rogy
(+, BO3MOXXHO, CTOJIKHOBEHUSA MPOTOH-4p0 uU/nmnn 6onee nerkme ssigpa)

NMocne LHC upgrade B 2013 roay Hageemcs nonyuntb B 2014-2015 rogax

CTONKHOBEHUSA NPOTOH-MPOTOH Npu 3Heprum Vs = 14 TaB,
CTONKHOBEHUSA CBUHEeLU-CBUHeL, NpU 3Heprum Vs = 5.5 T3B Ha napy HyKnoHOB.
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Jexkondamment u KI'TI

A 4TO, €CIIY MBI CO’)KMEM WJIM HarpeeM Cpeay Tak,

YTO aAPOHBI HAYHYT MEPEKPHIBATHCS !

PacueTsl KX/ Ha pereTKax
IpEICKa3bIBAIOT, 4YTO €CJIM CHUCTEMA
apOHOB JIOCTUTHET BBICOKOW IUIOTHOCTH
W/WIK  TEMIEepaTypbl, TO MPOU3OUJIECT
da30BbIi  mepexoJd B COCTOSIHHE
JIeKOH(aMeHTa.

B HoBOUl (a3ze, Ha3pIBAEMOW KBapK-
rmroonHon minazmoi  (KI'TI), kBapku wu
[JIIOOHBI  OOJIbIIIE  HE  YACPKUBAKOTCS
BHYTPU WHAWBUIYAJIBbHBIX aJPOHOB, OHU
HAYUHAIOT CBOOOJHO  IEPEIBUTATHCA
BHYTPH OOJIBIIIOTO0 00ObEMA.

Cepeeti [lempywanko (CMS Collaboration), 944, 12.4.2011 12



PeasiTUBHCTCKHE CTOJKHOBEHMS THXKEJIbIX sacp

B peJaTUBUCTCKHMX COYAAPEHUSAX THKEJIbIX HOHOB BO3MOKHO ()OPMHUPOBaAHME
CBepXIUIOTHOIO cocTossHUA KX /I-MaTepuu B KBa3UMAKPOCKOMUYECKHX

o0beMax (1o CPaBHEHHIO ¢ XaPAKTEPHbIMHU AIPOHHBIMUA MACIITA0AMH).

B3auMOAEeNCTBYIOLLME HYKIMOHbI cnekTaTtopbl

— — — — — 3 — 4 | — — — — — — —

LleHTpanbHbIE CTONIKHOBEHUS, [Nepudepunyeckme CTONKHOBEHUA,
npuuernbHbI napameTp b =0 npuuenbHbiM napameTp b = 2R

Cepeeti [lempywanxo (CMS Collaboration), Y44, 12.4.2011 13



IIporpamma 3xcnepumenta CMS
10 U3YYEHHIO TSKeJIbIX HOHOB

LABORATOIRE EUROPEEN POUR LA PHYSIQUE DES PARTICULES ~ CERN/LHOC 2007-009

CERN EUROPEAN LABORATORY FOR PARTICLE PHYSICS gﬁ;?:;:;"‘dm “Mﬂ rKaH,, (I)H3I/IKa:
* MHOXECTBEHHOCTD
+ + +
o Cnexrpsl (agponsl, dE/dx(n*, K*, p), ©°)
o DIJUIMIITUYECKHUHU ITOTOK v,

e JIByX4aCTUUYHBIE KOPPEIALUN

“/KecTkue” mpoObI:
e Crpyn
° ZO
* KBapkoHumn

The CMS Collaboration, D. d'Enterria, M. Ballintijn, M. Bedjidian, D.
Hofman, O. Kodolova, C. Loizides, I. P. Lokthin, C. Lourenco, C.

High Density QCD
with Heavy Ions Mironov, S. V. Petrushanko, C. Roland, G. Roland, F. Sikler and G.

Veres (editors), "CMS Physics Technical Design Report: Addendum on

Physics Technical Design Report, Addendum 1 High Density QCD with Heavy Tons", J.Phys.G 34, 2307-2455 (2007).
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Ony0JuKOBaHHbIE Pe3YJbTAThbI
CMS 110 M3y4eHHI0 THAKeJIbIX HOHOB

Pe3y.m>TaT1>1 0 CTOJIKHOBCHUAM THKCJ/IBIX HOHOB.

The CMS Collaboration, “Observation and studies of jet quenching in
PbPDb collisions at nucleon-nucleon center-of-mass energy = 2.76 TeV.”
CMS-HIN-10-004, CERN-PH-EP-2011-001, arXiv:1102.1957 [nucl-ex]

The CMS Collaboration, “Study of Z boson production in PbPb collisions

at nucleon-nucleon centre of mass energy = 2.76 TeV.”
CMS-HIN-10-003, CERN-EP-PH-2011-003, arX1v:1102.5435 [nucl-ex]

Pe3yJabTaThl 10 CTOJIKHOBCHUSM IPOTOH-IIPOTOH,
CBSI3aHHBIC C PU3UKOU THAKEJIbIX HOHOB:

The CMS Collaboration, “Observation of Long-Range Near-Side Angular

Correlations in Proton-Proton Collisions at the LHC.”
CMS-QCD-10-002, CERN-PH-EP-2010-031, arX1v:1009.4122 [hep-ex],
JHEP 1009:091,2010.
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“Puax”-3¢dexr
B CTOJIKHOBEHHMSAX NPOTOH-IIPOTOH

CMS

Gompact Musn Solenck

* [IpOTOH-TIPOTOHHBIE CTOJIKHOBEHUSA Vs =7 THB BCE CTOJIKHOBCHUA
C BBICOKOU MHOxKecTBeHHOCThIO N > 110.

=
e KoppensuuoHHas QyHKIUS JIJISI TPEKOB C 3
IIONEPEYHBIM UMITYJIbCOM B JIMAIa30HE 2
or 1 1o 31IHB/c:
o 1 dZNsignal
Sy(AnAg) =
S (An,A N(N —1) dAndAg
R(AN,AQ) = <((N)—1)( v (AN.A¢) _1)> 4
BN(An,A(p) 1 dZkag
BN (AnaA‘P) =3
- N* dAndAg
by cToikHOBeHUs ¢ N>110
=
<
= :
-
4

| N N S S s

‘. | , , -
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“Puax”-3¢pdexrt

LHC u RHIC
LHC pp 7 T3B RHIC AuAu 200 I'5B
e AutAu 0%10% \

ITomo6HbIH 3¢ PekT HabIr0aaICs paHee B CTOJKHOBEHUSIX AuAu Ha

xosnaiaepe RHIC npu saeprun Vs = 200 I'3B Ha napy HYKJIOHOB B
TE€X K€ JIMAIa30Hax MOIEPEYHOTO UMITYJIbCA.
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Onpenesenue neHrpaiabHocTu PbPb —

HF-kajgopumerp ycranHoBku CMS
HF-kagopumerp ycranoBku CMS: paapaliMOHHO-CTONKUI Mt

KaJIOpUMCTD, OCHOBAaHHBIN HA perucrpainv Y€PpeHKOBCKOI'0O CBETA
B KBAPpIHCBOM BOJIOKHC, BHGI[pCHHOM B CTaJII)HOI/I IHHOI'JIOTHUTCJID.
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Onpeaenenue neHrpajabHoctu PbPb

(a) CMS PbPb \/s,,=2.76 TeV
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| Data recorded: Sun Nov 14 19:31:39 2010 CEST
\| Run/Event: 151076 / 1328520

CMS Experiment at LHC, CERN

Lumi section: 249
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ITonepeyHblii *MNYJIbLC JUAAPYIOLIUX CTPYii I

_"I""I""I"' __"I""l"'
1:_(3) PP cCMS J.L dt = 35.1 pb” _:_{b) 50-100% IL dt=6.7pub"
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OT100p coObITUM IS
HaO/r0aeHus dpdekra “raimeHus crpyun”

OT60p ABYXCTPYNHbIX cOObITUN PbPb

- |T]jet| <2
Nuanpyrowan ctpya — Leading jet p; > 120GeV/c
Bropas ctpya — Subleading jet p;> 50GeV/c
- Ad,,>21/3

KoadhdumumeHT cteneHn aHN3OTpPONUUN POXKAEHUS CTPYM:

Pr1~Pr12

Pr1+ P>

A =
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OaHO U3 BO3MOKHBIX
00bsicHeHUH (P dexTa
“rameHus’” CTpy npu

yHeprun LHC —
JHEePreTuYecKue nmorepu
MMAPTOHOB B IJIOTHOM
Bemecree KI'TI
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CMS — Komnaxkruniiit MIOOHHBIN CoJienonn

CniekTp Macc AnMMI0OOHOB B pp Ha CMS
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7' - w'p 8 PbPb Ha CMS

CMS Experiment at LHC, CERN
', | Data recorded: Tue Nov 9 23:51:56 2010 CEST
"'.\ Run/Event: 150590 / 776435

| Lumi section: 183

o

MepBbiii Z', KOTOPLIN yA2J0CH
3aperucTpPUpPOBATH B
CTOJIKHOBEHHSAX TH/KEJIbIX
MOHOB
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Events/(2 GeV/c?)

PbPb
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BuiBOoAbI

v NepBble 3KCnepuMeHTarbHble AaHHbIe,
nosilyyeHHble B AOPO-AAEPHbIX B3anMoOenCcTBUAX
Ha yctaHoBke CMS, yxe npenogHecnu Ham napy
CHOpPNpU3oB.

v Oanbwe — 6onbue... Stay tuned !
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Total Integrated Luminosity 2010 (Nov 08 07:00 UTC - Dec 08 00:00 UTC)
1
: o = g T T : : : S E

- LHC: 2010 Heavy Ion Run

— Delivered 9,59 ;b .
8| — Recorded 872 ;b |. ... ..................... : ,,,,,, A

S I

o i

l
0s/ 13/11 19/11 25/11 01/12 07/12

e 2010 has been a successful year at LHC

— After delivering over 40 pb! of p+p data, LHC delivered over
9 ub! of Pb+Pb

e ~7 ub! used in hard probes analysis

» For rare processes, this is ‘equivalent’ to ~300 nb! of p+p

| Data taking without

magnetic field
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